The study examined the patterns of disclosing the HIV diagnosis to infected children and family members, and determined the demographic characteristics associated with disclosure. Semi structured interviews were conducted with caregivers of HIV infected children aged 4 -17 years receiving antiretroviral treatment (ART). A total of 149 caregivers were recruited from a paediatric HIV clinic of a district hospital in South Africa. Caregivers reported that 59 (39.6%) children were told their HIV diagnosis, and majority 36 (61%) were informed of the diagnosis by people other than their biological mothers. Older child age was a determining factor for HIV disclosure to children, 22 (37.2%) learned of their HIV diagnosis between 11 and 16 years. The mean age of disclosed children was 10.6 years. Caregivers took about 3 years after the initial HIV diagnosis to disclose to children, while 143 (99.3%) caregivers reported that disclosure to family members happened immediately after the child's HIV diagnosis. About 28 (31.5%) non-disclosed caregivers planned to disclose to the child between 12 and 18 years, while 13 (14.6%) were not sure about the ideal age to disclose to the child. The lack of consensus regarding the appropriate age for disclosure and the delayed age for future disclosure, suggest that despite increased access to ART for children, there are still significant barriers to disclosing HIV to infected children in this setting. There is a need for health care providers to support caregivers to disclose shortly after diagnosis especially in view of the older age of diagnosis among children enrolled in ART program in this setting.
Introduction
The 2008 South African national HIV prevalence survey reported an increase in the survival time of adults and children living with HIV coincident with the increased access to antiretroviral therapy (ART) [1] . By the end of 2009, about 86,270 children younger than 15 years of age in South Africa were on ART according to the Joint United Nations Programme on HIV/AIDS estimates [2] . Increasing survival into adolescence of HIV infected children with increased access to ART is reported in studies conducted in well-resourced countries [3] [4] [5] . Considering that children infected with HIV are living much longer healthier lives than before, the question of HIV diagnosis disclosure becomes more significant [6] [7] [8] [9] . According to Salter-Goldie and colleagues [3] , caregivers naturally want to protect their children from complex problems related to HIV disclosure, but as children develop and seek answers about their health, full disclosure becomes necessary. Disclosure is shown to have positive effects on the clinical course of the disease, is related to improved adherence, and enables children to understand HIV infection and make sense of disease related experiences [7, [10] [11] [12] [13] [14] [15] [16] [17] [18] . Additional reasons for disclosing HIV to infected children, particularly adolescents, are to educate them about preventing the transmission of HIV to their partners through sexual activities [3, 12, 19] .
However, current data from developing countries show that many HIV infected children on ART do not know that they are HIV infected [6, 9, 11, 15, 20, 21] . Data from two South Africa studies on disclosure published to date show that only 9% of children knew their HIV diagnosis [22, 23] . Nonetheless, these studies were conducted before the roll out of ART to children in South Africa. Although disclosure has become part of the comprehensive care of HIV infected children in South Africa, caregivers and health care providers continue to struggle with disclosure to HIV infected children till later in adolescence [6, 8, 24, 25] . The most common reasons for delaying disclosure include; fear of hurting the child, that the child is too young to understand, fear that the child will not be able to keep the secret and will be socially rejected and discriminated, fear that disclosure will have negative emotional consequences for the children, and because caregivers believed that they did not know how to tell or how to approach the disclosure process [5, 12, 17, 26, 27] . Although caregivers often delay disclosure till later age and adolescent, there is no evidence to suggest that disclosure negatively affects HIV-positive children. On the contrary, children who know their HIV diagnosis appear more likely to accept medical care and have higher self-esteem than those who are unaware of their diagnosis [10, 14, 28, 29] . However, the few negative outcomes of disclosure documented, include the family's experience of stigma when children share their diagnosis with others, or an emotional burden for children when they are asked to keep HIV diagnosis a secret [28] .
Given the limited data on HIV disclosure to infected children in developing countries, it is not yet clear what factors influence caregivers' communication with their children and others about issues related to the HIV diagnosis disclosure of their children [30] . Previous studies maintained that caregivers often struggle with when and how to disclose the HIV diagnosis to children [19, 31, 32] . However, recent data show that caregivers have a range of opinions regarding when the child should be informed and who should be involved in the process, despite most of them having not disclosed to their children [30] . Assessing caregivers' disclosure practices and views are essential to the on-going care of children receiving ART [33] . It is only recently that children living in South Africa, have been receiving ART, and limited data have been published on HIV disclosure to infected children receiving ART. The purpose of this study was to examine the patterns of disclosing the HIV diagnosis to children and family members, and determined the demographic characteristics associated with disclosure.
Methods and Materials

Study Design
A cross sectional study was conducted with caregivers of children on ART using semi structured interviews. Data were collected between December 2010 and January 2011. A total of 149 caregivers were recruited from the paediatric HIV clinic in Odi district hospital, in North West Province, South Africa. The hospital started with adult ART in 2006 while the paediatric clinic started providing ART to children from surrounding rural villages and informal settlements during the course of 2010. Most of the children who were receiving ART from this clinic were referred from the tertiary hospital in the district as part of the referral of children to access ART in clinics.
At the time of data collection, there were no data yet to indicate how many children were enrolled in the ART programme. Therefore, a census representing a total sample of caregivers of children aged 4 -17 years was conducted. Caregivers were recruited to participate as they waited for consultation and medication during the routine monthly visits for their children. All caregivers who volunteered to participate in the study were included. For the purpose of this study, we defined a caregiver as the biological mother, biological father, grandmother, grandfather, foster parent, or other relatives who performs primary caregiving functions for the child routinely or on a daily basis.
Data Collection
Structured interviews were conducted using a questionnaire developed in English with inputs from literature on disclosure of HIV to children [19, 34] . The questionnaire was developed in English and translated into Setswana, the local language of the caregivers in the study area. The questionnaire was pretested and revised prior to the start of data collection to ensure quality of the data. Caregivers provided socio-demographic information regarding their age, gender, and employment status, level of education, marital status, and relationship with the child as well as their HIV status. In addition, caregivers provided demographic information for the children under their care including age, gender, school grade, diagnosis age, duration on ART, disclosure status, age at disclosure as well as the orphan status of children not cared for by biological parents. The questionnaire also contained openended questions; caregivers of children who had been disclosed to, were asked about who disclosed to the child while caregivers of children who had not been disclosed to were asked about their intention to disclose. All caregivers were asked about disclosure of the child's HIV diagnosis to family members and other people.
Data Analysis
Data were entered into a Microsoft Excel 2003 spread sheet and imported to the Stata version 10.0 [35] . First, descriptive statistics were carried out to explore the socio-demographic characteristics of caregivers and children and the results were summarised as frequencies and percentages. The results for numerical variables were summarised as means and standard deviations. T-test was used to compare means between children who knew their HIV diagnosis and those who did not know. P-values less than or equal to 0.05 were considered to be statistically significant. Responses to open-ended questions were quantified and also analysed using Stata version 10.0 [31] and results were summarised as frequencies and percentages.
The Medunsa Research Ethics Committee of the University of Limpopo granted ethical approval for the study, and permission to conduct the study was obtained from the hospital management of Odi hospital. Written informed consent was obtained from caregivers before data collection.
Results
Caregiver Characteristics
Almost all the caregivers 146 (96.6%) were female, with a mean age of 42.4 years, (SD = 14.9, range 19 -81 years). The main caregivers were biological mothers 78 (52.3%), followed by grandmothers 42 (28.19%) , and 26 (17.4%) were other relatives. Half, 76 (51.0%) of the caregivers had a secondary education, more than half 83 (55.7%) were unemployed, and 21 (14.0%) were pensioners, the majority 64 (42.9%) were single. Almost half, 71 (47.7%) of the children were cared for by people other than their biological parents. In addition, data were collected on the caregiver's HIV status, and more than half 89 (59.7%) of the caregivers were HIV positive, 55 (36.9%) were HIV negative and 5 (3.36%) did not know their HIV status. All 78 (100%) of the biological mothers were HIV positive, and about 6 (n = 36) grandmothers were HIV positive.
Chi squared tests (for dichotomous independent variables) were used to examine the association between caregiver demographic characteristics (age, marital status, employment status, level of education, relationship to child, caregiver HIV status, and orphan status) and the disclosure status of the child. The only caregiver characteristic significantly associated with HIV disclosure to children was having a deceased biological father (p value = 0.004).
Caregivers' age (p value = 0.182), marital status (p value = 0.582), employment status (p value = 0.404), educational attainment (p value = 0.724), relationship to child (p value = 0.293), HIV status (p value = 0.172), and whether biological mother was alive or not (p value = 0.402), were not significantly associated with HIV disclosure to children. Table 1 summarises the caregivers' characteristics of disclosed and not disclosed children.
Characteristics of Children
A total of 149 caregivers provided information on the children under their care. There were slightly more girls 86 (57.7%) than boys 63 (42.2%) in the sample. The mean age of the children was 8.2 years (SD = 3.1, range 4 -17 years). All the caregivers provided information on the diagnosis age of the children; the majority 90 (60.4%) were diagnosed between 1 and 5 years, the mean diagnosis age was 5.3 years (SD = 3.6). All (100%) of the children were on ART; the mean time on ART was 3.0 years (SD = 1.79), and the mean age when children started ART was 5.9 years, (SD = 3.5). Caregivers were also asked to indicate whether the biological mother of the child in their care was alive; 57 (38.3%) of the children were maternal orphans, while the father was not alive in 44 (29.9%) of the cases. More than a third 21 (35.7%) of the children, who were maternal orphans had lost their fathers too, rendering these children double orphans. Table 2 summarises the characteristics of the disclosed and not disclosed children.
Age of Disclosure
Caregivers reported that 59 (39.6%) of the children were told their HIV diagnosis. Table 3 summarises the characteristics of disclosed children. Caregivers were asked the age at which the children were informed of their HIV diagnosis. More than half 30 (50.85%) learned about their HIV diagnosis between 11 and 17 years, 26 (44.1%) between 6 and 10 years and only 3 (5.1%) of the children were younger than 6 years when they learned about their HIV diagnosis. The mean age of disclosure was 9.3 years (SD = 2.9, range 4 -17 years). The majority of children 23 (40.4%) who knew their HIV diagnosis had known for less than a year, the mean time since disclosure was 2.3 years (SD = 1.3, range a few months to 5 years). Almost half of the children 29 (49.1%) were informed of their HIV between 1 -5 years of their being diagnosed with HIV, the mean time since diagnosis was 2.9 years, (SD = 2.6, range a few months to 10 years). T-tests (for continuous independent variables) were used to compare the means of children who knew their HIV diagnosis and children who did not know. Children who knew their HIV diagnosis were older than those who did not know, mean age of 10.6 vs 6.7 years p value < 0.01. Pearson Chi-squared tests were used to compare characteristics of children who knew their HIV diagnosis with those who did not know. The characteristics of the children that were significantly associated with HIV disclosure were the age of the child (p value < 0.01), diagnosis age (p value < 0.01), age when ART was initiated (p value < 0.01), disclosed age (p value < 0.01) schooling (p value < 0.01). Duration of ART (p value = 0.430) was not significantly associated with HIV disclosure. Children were more likely to know their HIV diagnosis if they were older, were diagnosed at an older age, were at an older age when the ART was initiated, and were in school.
Persons Who Informed Children of Their Diagnosis
For the majority 23 (39%) of children, disclosure was done by their biological mothers, almost a third 17 (29%) were disclosed to by grandparents; about a quarter 13 (22%) by health care providers (health providers were doctors, nurses and social workers) and almost a tenth 5 (8.5%) by other relatives. The "other relatives" were older siblings, aunts, and uncles who played the role of informal foster parents. Fisher's exact tests were used to examine the association between disclosed caregiver demographic characteristics, (marital status, employment status, level of education, and relationship to child, caregiver HIV status, and orphan status, and the disclosure status of the child). Caregiver characteristics significantly associated with persons who discloses HIV to children were if the caregiver was single (p value = 0.002), had a primary education (p value = 0.051) was unemployed (p value < 0.01) and was the biological mother of the child (p value < 0.01).
Disclosure of the Child's HIV Diagnosis to Others
All the caregivers responded to open ended questions about the other people they disclosed the HIV diagnosis of the child to, as well as the reasons for disclosing to these people. Although two thirds (60%) of the caregivers had not disclosed the HIV diagnosis to their children, almost all 143 (99.3%) said that other members of their family knew about the child's HIV diagnosis. Almost all 137 (95.8%) of those who knew were the grandparents of the child, siblings of the parents or caregivers and other extended family members. Only 5 (3.5%) caregivers told the older siblings of the HIV-infected child about the HIV diagnosis. In almost all the cases, family members were disclosed the HIV diagnosis of the child before disclosure to the child occurred. Caregivers gave several reasons for disclosing the child's HIV diagnosis to other people, Table 4 show the reasons for disclosing the child's HIV diagnosis to family members. Some of the reasons cited include; that the child was sick; that previous exposure to HIV in the family resulted in the signs of HIV/AIDS related illness becoming apparent to family members; that they disclosed so the family could assist in caring for the child; that they depend on the family for financial and emotional support; that they disclosed to ensure that the child would be taken care of, and the family will ensure that the child adheres to medication in the event of the death of the caregiver. There were also incidences were disclosure was unintended, and the family found out accidentally 
Caregiver responses
Freq.
The caregiver depends on family members for financial and emotional support. 44
So that the family should assist in caring for the child as well as to ensure that the child adhere to medication. 73
To protect the family from accidental HIV infection when they care for the child. 14 The child was sickly and the family was asking questions about the child's illness and encouraged the parent to have the child tested.
25
The caregiver did not want to keep secrets from the family and thought disclosure was the right thing to do. 16
Disclosure was accidental or unintended. 22
The caregiver believed that the family would keep the diagnosis secret. 3
The family has been exposed to HIV previously and HIV/AIDs related signs were becoming obvious. 15
To ensure that the child is cared for in case the caregiver dies. 11 * Some caregivers gave multiple responses on the reasons for disclosing to family members; therefore the numbers reported are more than the total (n-149).
from the clinic when they accompanied the caregiver and child to the hospital for routine follow up.
Intention to Disclose
Caregivers who had not disclosed the HIV diagnosis to their children were asked about their future intention to disclose. All the caregivers acknowledged that they should inform their children about their HIV diagnosis in the future. Caregivers were also asked about their thoughts on the most appropriate time they intent to disclose the HIV diagnosis to their children. A quarter 22 (24.7%) planned to disclose to the child between 6 and 9 years, slightly more than one quarter 24 (27%) planned to disclose when the child is 10 years, 13 (14.6%) would disclose when the child is 12 years, 15 (16.9%) would disclose to the child between 13 and 18 years. The mean intended age for disclosure was 8.9 years (SD = 4.5, range 4 -17 years). The caregivers were also asked about the person who will inform the child of his/her HIV diagnosis. More than half 50 (55.5%) thought that the mother should be the one to disclose the HIV diagnosis to the child, one quarter 23 (25.6%) thought that the grandmother should disclose, and only 6 (6.7%) thought that a health care provider should be responsible for disclosure. The majority of biological mothers, 46 (88.5%) thought that they should disclose themselves. 
Discussion
This study examined the patterns of HIV diagnosis disclosure to infected children and family members. Caregivers reported that 39.6% of the children knew their HIV diagnosis. For the majority of children (38.9%), disclosure was done by the biological mothers; about a third of the children were disclosed to by their grandmothers, and a quarter was disclosed to by health care providers. Although the majority of the children were informed of the HIV diagnosis by their biological mothers, more than two thirds (61%) of the children were actually disclosed to by people other than their biological parents. The current study findings are consistent with other studies showing that caregivers who disclose early tend to be caregivers who are not biological parents of the infected children [4, 13, 16, 36, 37] . Disclosure is especially difficult for HIV infected biological parents who might be particularly worried about their children learning of their illness given the stigma associated with the disease, as well as the methods of transmission [6] . Furthermore, HIV infected biological parents may feel responsible and guilty for infecting the children and fear that their children may blame them [3, 4, 18, 36, 37] . Of the children who learned about their HIV diagnosis from persons other than their biological mothers (61%), almost a third was informed by their grandmothers. In this study, 38.3% of the children were maternal orphans and almost two thirds of these children were cared for by their grandmothers. However, less than half (42.8%) of the children cared for by their grandmothers were informed of their HIV diagnosis. The findings suggest that disclosure was difficult even when the caregivers are grandparents who as is the case with biological mothers, are often subjected to the social stigma associated with HIV [6] . Caregiver characteristics significantly associated with HIV disclosure to children were if the caregiver was single, had a primary education, was unemployed and was the biological mother of the child. We found that there were similarities between the characteristics of caregivers who had disclosed and caregivers who intend to disclose. In response to who should inform the child of their HIV diagnosis, the majority of caregivers who intend to disclose felt that the child's mother/parents and the grandmother were the best persons to eventually disclose to the child. These data lend support to previous studies indicating that caregivers desire to be the primary persons to disclose the HIV diagnosis to their children. Almost half of the caregivers in studies conducted in Congo, India, and Thailand, reported that they would like to be the ones who disclose the HIV diagnosis to their children [17, 30, 38, 39] . Consistent with findings from other studies [9, 40] , a quarter of the children was informed of their HIV diagnosis by health care providers. The data show an increased involvement of health care providers in disclosing HIV to children than previously reported in South Africa [23, 24] , and other settings [8, 21] . The caregiver's need to be supported in the disclosure discussion by health care providers have been previously reported [12, 17, 19, 21, 23] . However, support from health care providers is never meant to make the caregiver less responsible for disclosure. In spite of the need for support, the caregivers would like to be the ones to make the decisions of when the child should be informed of the HIV diagnosis. In this study, less than a tenth of the caregivers felt that a health care provider should be responsible for disclosure.
There are some differences in the current study findings when compared to other studies, for instance in Ethiopia, Congo, and Uganda, the majority of caregivers felt that a health care provider should be responsible for HIV disclosure to children [6, 8, 30] . While in Thailand, about half of the caregivers needed to be supported by healthcare providers to inform the child about the diagnosis [17] . It is worth noting that almost all non-disclosed caregivers in this study were of the opinion that the child should be informed about their diagnosis, and that almost all intend to do so, even though the majority continued to delay disclosure. Similar findings were reported in previous studies [30, 41] . According to BoonYasidhi and colleaques [41] , most caregivers realized that they should disclose the HIV diagnosis to their children but were often not ready to do so. Vaz and colleagues [30] . Argue that although caregivers want to play the main role in the disclosure of HIV to the child, most may not feel capable to do so. Caregiver's lack of skills on how to disclose HIV to infected children has been previously reported [8, 31, 42, 43] .
Similar to previous studies [15, 17, 30, 37] , older child age was found to be a determining factor for disclosure of HIV diagnosis to children. Though the actual age of disclosure might vary across studies, the prevalence of disclosure increases with increasing age of the child [30] . In this study, more than third of the children learned of their HIV diagnosis between 11 and 16 years, and the mean age of disclosed children was 10.6 years as compared to 6.7 years for non-disclosed children. There was a significant difference between the mean age of disclosed and non-disclosed children (p value < 0.001). The data support findings from previous studies indicating that very few children less than 6 years of age know their HIV diagnosis [30, 37] . In this study, only six children were younger than 6 years when they learned of their HIV diagnosis. Children in this study were more likely to know their HIV diagnosis if they were older, were diagnosed at an older age, were at an older age when ART was initiated and were in school. Although the duration on ART was not statistically significant with disclosure, given that children are diagnosed around the mean age of 5.3 years, and it takes an average of 2.9 years for caregivers to disclose after HIV diagnosis, it is therefore, unlikely that children younger than 6 years would know their HIV diagnosis in this setting.
The mean age of disclosure (9.3 years) is comparable to other studies [15, 23] , but much lower than the mean age of 13.6 and 15 years reported in Congo and Thailand [9, 17] . Previously, Kallem and colleagues suggested that increased access to ART in resource limited settings would result in rapid decline in age at disclosure [15] which might explain the lower age of disclosure observed in this study. There was no statistical difference between the mean age of children who knew their HIV diagnosis and the intended mean age of disclosure (9.3 vs 8.9). Slightly more than half of the caregivers who intended to disclose thought that the most appropriate time to disclose was when the child was between 6 and 10 years. This age category is consistent with the age of disclosure observed in this study; slightly more than half of the children were informed of their HIV diagnosis between 6 and 10 years. The study further found that more than a third of the caregivers thought that the appropriate time to disclose was when the child was older than 10 years i.e. between 11 and 18 years. The intended age of disclosure is in line with the pattern of disclosure observed in the study. More than a third of the children were informed of their HIV diagnosis between 11 and 16 years.
However, there seems to be a lack of consensus and knowledge regarding the appropriate age for disclosure in this study and others [6, 17, 37, 38] . Findings from the current study show that some of the non-disclosed caregivers were not sure about the appropriate time to tell children of their HIV diagnosis. Data show that the appropriate age of disclosure from studies conducted in developing and well developed countries vary (range 11 -16 years) [6, 17, 37, 38] , but the majority of caregivers in developing countries felt that the child should be told about their HIV diagnosis around 14 years [6, 17, 38] . The older intended age of disclosure observed in this study and others suggest that despite increased access to ART for children in developing countries, there are still significant barriers to disclosing the HIV diagnosis to children.
Regarding disclosure of the child's HIV diagnosis to other people, almost all the caregivers reported that other members of their family knew about the child's HIV diagnosis. Those who knew were the grandparents of the child, siblings of the parents or caregivers and other extended family members like aunts and uncles. Similar findings were reported elsewhere [33] . Siblings of the infected children were the least people who were informed about the HIV diagnosis of the infected child; only five caregivers reported that the siblings of the HIV infected child were told about the diagnosis. In all the five cases, the informed siblings were older than the infected child. Hejoaka [44] maintains that siblings of an infected child are often told about the diagnosis in the case of single parent families headed by mothers. This was also the case in this study. In almost all the cases, the family members in this study were told about the HIV diagnosis of the child long before disclosure to the child occurred. Similar findings were reported in other settings [9, 45] .
Data from previous studies show that disclosing a child's HIV diagnosis to other people could result in benefits for shared childcare [33, 46, 47] . Similarly, caregivers in this study disclosed so that the family could assist in caring for the child as well as ensuring that the child adheres to the ART medication. Caregivers also disclosed because they depended on their immediate and often extended family members for financial and emotionally support. The dependency on the family should be viewed in the context were almost two thirds of the care-givers were unemployed, and their only source of income was the child support grant they received. These data support previous findings which suggest that disclosure to others allows caregivers to receive support in maintaining ART adherence for the child [33] . There were also cases in this study where disclosure was inevitable because of previous exposure of the family to HIV and AIDS. Some of the caregivers reported that the child was sickly, and that signs of HIV related illness became obvious to other family members. In other cases, the biological mother of the child died from AIDS related infections and the family could make the connection when the child became sick. Fundamental to the reasons for disclosing the child's HIV diagnosis to the family was in preparation for the biological parent's pending death. Biological parents disclosed the HIV diagnosis of the child to ensure that the child would be taken care of in the event of the death of the parent.
There is an increase in the prevalence of disclosure to children on ART as well as low mean age of disclosure among children in this study. Age remains the most predictor of HIV disclosure as well as a predictor of the intention to disclose the HIV diagnosis to children. While biological caregivers desire to be the persons who inform the child of their HIV diagnosis, the majority of children who knew their HIV diagnosis were informed of the diagnosis by people other than their biological mothers. A relatively high proportion of the children were informed of their HIV diagnosis by health care providers. In general, caregivers took about 3 years after the initial HIV diagnosis to disclose to their children. On the other hand, disclosure of the child's HIV diagnosis to family members happened immediately after the child's HIV diagnosis. Caregivers disclosed to family members they depended on emotionally and or financially. Non-disclosed caregivers view disclosing the HIV diagnosis to children as inevitable, and the majority intend to disclose in the future. There was however, lack of consensus and knowledge regarding the appropriate age for disclosing the HIV diagnosis to children.
Health care providers should support caregivers in disclosure so that children are informed of their HIV shortly after diagnosis especially in view of the older age of diagnosis among children enrolled in ART programs in this and other settings. The caregiver's expressed need to be supported in the disclosure discussion by health care providers offers an opportunity for the greater involvement of health care providers in disclosing the HIV diagnosis to children in this setting. It is imperative that health care providers have the appropriate training and skill to understand disclosure issues and develop culture sensitive interventions to support care choosing to disclose the HIV diagnosis to the children. Furthermore, health care providers will need to take into consideration the changing needs of the increasing numbers of adolescents living with HIV infection and intensify prevention efforts for HIV to prevent HIV transmission from teen to teen. Therefore disclosure should be incorporated into regular discussions between health care providers and caregivers of HIV-infected children and adolescents.
